Effect of calmodulin antagonists on endocytosis and intracellular transport of ricin in polarized MDCK cells.
The effect of calmodulin antagonists on endocytosis, transcytosis, recycling, and transport to the Golgi apparatus from both the apical and the basolateral plasma membrane of polarized Madin-Darby canine kidney cells has been investigated by using the plant toxin ricin as a membrane marker. The calmodulin antagonists trifluoperazine and N-(6-aminohexyl)-5-chloro-1-naphthalenesulfonamide (W-7) stimulated apical endocytosis of ricin, whereas basolateral endocytosis was unaffected. A stimulation of the apical uptake of the fluid-phase marker horseradish peroxidase by calmodulin antagonists was also found both by biochemical and by ultrastructural studies. Furthermore, W-7 reduced the recycling of ricin to the apical plasma membrane, whereas the recycling to the basolateral plasma membrane was not changed. Transport of ricin to the Golgi apparatus was also selectively affected by the calmodulin antagonist W-7. After basolateral endocytosis of ricin, transport to the Golgi apparatus was reduced, whereas after apical endocytosis the fraction of endocytosed ricin transport to the Golgi apparatus was increased. Transcytosis of ricin from the basolateral to the apical pole was increased in the presence of calmodulin antagonists, whereas these compounds did not have any significant effect on the apical to basolateral transcytosis. Thus, the results obtained indicate that calmodulin is involved in regulation of apical endocytosis and recycling as well as in transcytosis of ricin from the basolateral plasma membrane. Furthermore, the data suggest that calmodulin plays a role in regulation of ricin transport to the Golgi apparatus.